, analysis of such characters has been somewhat neglected in favor of molecular variations and most analyses have been devoted to laboratory rather than to natural populations.
In this respect, Drosophila melanogaster has been used as a model organism for quantitative genetics and a huge amount of data has been accumulated. Numerous investigations have dealt with selection experiments (see Roff and Mousseau, 1987 , for a review) and tried to locate genes with major effects (Thoday, 1961;  Thompson, 1975; Shrimpton and Robertson, 1988 (Suh and Mukai, 1991, and references (David et al, 1983) and are probably exposed to similar environmental pressures. From analyses of other traits (see discussion of Capy et al, 1993) , it seems that ecological success and colonization ability of these 2 species are based on different genetic strategies . Therefore Finally, the apportionment of the total variability in these 2 species, from the within-population component to the variability between geographical regions, will also be discussed.
MATERIALS AND METHODS

Natural populations and morphological traits
The natural populations morphological traits here studied and the techniques used (isofemale lines) have already been described in the previous paper (Capy et al, 1993) .
Estimation of variability
The variability of each natural population was estimated by using the coefficient of variation for the phenotypic variability ( C! and the intraclass correlation (t), calculated from an analysis of variance. This latter parameter is related to the genetic variability (Falconer, 1981) and can be assimilated to an isofemale line heritability (Parsons, 1983) .
Comparison of phenotypic variability of the different populations was performed using Levene's test for .homogeneity of variances (Levene, 1960 follows an F distribution with N &mdash; 1, N(n -1) degrees of freedom (Bulmer, 1985) .
In this expression, M 1 and M 2 are the observed mean squares between and within isofemale lines. Theoretical density functions and probabilities were calculated using the approximation of Jaspen (1965) (Capy et al, 1993 (Falconer, 1981; Capy, 1987) (David, 1979) . The coefficients of variation measured in the laboratory are often 2 or 3 times less than in nature. Our results show that significant differences in CV values exist between different traits in the 2 species. Size-related traits are the least variable (from 2.5 to 5.5%) while bristle numbers are most variable (from 8.9 to 11.0%). A classical interpretation (Lerner, 1954) is that traits related to fitness are submitted to a permanent selection and developmental canalization, thus resulting in a low variability. Our results are in agreement with this general expectation: size is certainly related to fitness, while for bristle numbers, the relationship is dubious. Ovariole number is known to be related to egg production, at least under laboratory conditions (Bouletreau-Merle et al, 1982) and is thus a clear component of fitness. However this trait exhibits a large variability between individuals, since in D melanogaster the average CV is 8%. A possibility could be that the ovariole number in nature is less related to fecundity than in the laboratory. In D simulans, the variability is much less (6.2%). Maybe in this species, a stronger relationship exists between ovarian size and egg production.
An interesting result is the heterogeneity of the CVs between populations. Such a result was previously found by comparing laboratory mass cultures (David et al, 1978) but in that case, no interpretation was provided, since the reduction of variance in laboratory strains could be due to genetic drift. In this paper, the drift hypothesis can be excluded: different natural populations really exhibit different levels of phenotypic variance. The conclusion is enforced by the fact that most CV S , at least in D melanogaster, exhibit significant geographic patterns and especially a negative correlation with latitude. In this case, a biological interpretation can be proposed. This could be related to the average population size which is likely to be higher in the tropics than in temperate countries with a winter bottleneck.
Intraclass correlation and heritability
With the isofemale-line technique, the genetic variability within a natural population is approached by calculating the coefficient of intraclass correlation t. In most works using this technique (see Parsons, 1983, for (Falconer, 1981) (Hyytia et al, 1985; Inoue and Yamamoto, 1987; Singh et al, 1987; Capy et al, 1993) .
Moreover, in few cases, D simulans appears to be more variable than D melanogaster (Kawanishi and Watanabe, 1981; Aquadro et al, 1988; Begun and Aquadro, 1991) .
How can we explain these differences of variability at the between-and withinpopulation levels? Two of the hypotheses (summarized in Capy et al, 1993) proposed to interpret the geographical differences between D melanogaster and D simulans, based on migration rates (m) and on effective population sizes (N e ), could explain such a phenomenon.
Under the migration-rate hypothesis, proposed from the analysis of enzymatic polymorphism , it is assumed that this rate should be 2-4-fold times lower in D melanogaster. On the other hand, under the effective population size hypothesis, based on a lower level of nucleotidic variation in D melanogaster, it is suggested that N e of D simulans should be 6-fold higher than that of D melanogaster thus leading to an increased purifying selection (Aquadro et al, 1988) .
These 2 hypotheses assume that the mutation rate is similar in the 2 species.
However, several reports, including those of Dowsett and Young (1982) and Lemeunier and Aulard (1993) , suggest that this rate could be lower in D simulans.
In conclusion, it seems that the different hypotheses are plausible and not mutually exclusive. But due to a lack of ecological and genetic information, it is not possible to choose between them and/or to determine their relative impact on the variability of the 2 species. Moreover a general comparison of these 2 species, including data from molecule to ecology and to biogeography, will be necessary to try to understand how these 2 species, which share a recent common ancestor, have accumulated such differences.
